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EXPRESS MAIL EM550285009US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Jose Sancho Royo, et al, Group: Not yet Assigned 
Serial No. Examiner: Not yet assigned 

Filed: Concurrently herewith Our Ref : B-3379 616282-6 



Date: October 31, 1997 



For: "CATALYTIC SYSTEMS FOR 
THE POLIMERISATION AND 
COPOLIMERISATION OF ALPHA-OLEFINS " 



PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents and 
Trademarks 

Box Patent Application 
Washington, D.C. 20231 

Sir: 

Prior to examination of the above-identified application, it is 
respectfully requested that the following amendments be made to 
the claims: 

IN THE CLAIMS 

Claim 3, line 1 Please change "claims 1-2" 

to — claim 1 — . 

Claim 4, line 1 Please change "claims 1-3" 

to — claim 1 — . 

Claim 5, line 1 Please change "claims 1-4" 

to — claim 1 — . 

Claim 6, line 1 Please change "claims 1-4" 

to — claim 1 — . 

Claim 7, line 1 Please change "claims 1-4" to 

claim 1 — . 



X 
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Page 2 



Claim 8, line 1 



Claim 10, line 3 



Claim 11, line 2 



Claim 12, line 1 



Claim 13, line 1 



Claim 14, line 1 



Claim 15, line 3 



Please change "claims 1-7" 
to — claim 1 — . 

Please change "claims 1-7" to 
— claim 1 — . 

Please change "claims 1-7" to 
— claim 1 — . 

Please change "claims 10-11" 
to — claim 10 — . 

Please change "claims 1-9" 
to — claim 1 — . 

Please change "claims" to — 
claim — • 

Please change "claims 13-14" 
to — claim 13 — . 



REMARKS 



This amendment amends Claims 3-8, 10-13, and 15 so that they are 
no longer multiply dependent. The Applicants may elect to amend 
at least some of these claims to make them again multiply 
dependent or to add additional claims to this application to 
provide coverage similar to the present claims prior to the entry 
of this amendment. 



Respectfully submitted, 




Attorney for Applicant 

LADAS & PARRY 

5670 Wilshire Boulevard, 

#2100 

Los Angeles, California 90036- 
5679 

(213) 934-2300 



JP/ds 



0 



Express Mail EM550285009US 

C ATALYTIC SYSTEMS FOR THE POLZMERISATION AMD CDPOLIMERISATION OF ALPHA-OLEFINS 

Incorporated herein by this reference is Spanish Appln. NO.P9602310, filed 
cn October 31, 1996. This U.S. application claims priority under 35 U.S.C. 119 
to Spanish Appln. NO.P9602310, filed on October 31, 1996. 



The present invention relates to new metalloccnc catalysts which can be easily heterogenic on 
an inorganic suppot l. 

STATIC OF TI1K ART 

Organocomplcxcs of elements belching to gu.up IV. in combination with alkylaluminoxanes 
and/or boron compounds, loud to the formation of poJy.noiir.atio., catalysts, whose activities are 
sometime, better than those obtained with the typical Zicglcr-Natla catalysts (Makronu Cbcm. 179, 
2553 (1978) and 169, 163 (1973). I* 1022382. US 3184416, US 3440237, HP 277004 and HP 
426637). 

It is very well known that homogeneous catalytic systems present a disadvantage: when they me 
used in suspension polymerization processes, a pa.l of the produced polymer adheres to the reactor 
walk" this effect is technically called "rcacto, fouling" Besides, in most cases, the particle size of 
Iho obtained pul.yn.cr is v,y sn.aU and the appa.ent density is l„w, thus the industrial production 
is reduced. In outer to ptevent the .eacto. from fouling and to control the size and the morphology 
or the polymer particles which a.e tamed, the homogeneous system can be supported on an 
inorganic oxide. 

In the las. years U.iec diffv,c,,l p.epa.atu.y st.alegics have been used in order to reach this aim: 
eoeataly s t hclcr^atio.,, metallocenc hete.ogcni.at.on or hctcrogcAization of both components 

on a fit support. 

Several patents describe heterogeneous catalyst synthesis through processes initially based on the 

eocalalysts fixation onto the suppot t. 

US 4939217 and US 5064797 patents describe a beterogeni/aUon process based on the 
preparation "in situ" of aluminoxane on the support. The method consists in bubbling «n inert 
humidified gas directly inskle a solution of an aluminium alkyl in the presence of the. support. When 
an organocomptex solution is added to this heterogenic eoeatalyst. the catalyst is heterogenic!. 

Patents HP 323716, BP 361 866. EP 336593. HP 367503, IIP 368644 and US 5057475 describe a 
different process from the previous one. In this case the eoeatalyst is hctcrogcnizcd through direct 
reaction of the aluminium alkyl with the superficial hydration water molecules of the support. In 
a similar way to the one described in the previous patents, the organocomplex fixation is then 
obtained through close contact of an organocomplex solution with a suspension of the modified 

support. 
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In both cases il may happen that pari of the aluminium cocatalyst is not homogeneously 
distributed on tlio suppoit surface. Besides, it is rather difficult that, going from one preparation to 
another, you succeed in exactly icpioducing the betcrogenized aluminoxanc structure and molecular 
weight. Another serious disad vantage is. the migration of the active species into the homogeneous 
5 phase during the polymci i/.ation reaction. 

Iil> 293815 describes the luotalioccnc fixation avoiding to tlie reactivity of the alcoxysilane 
functional group (Mo 2 (ElO)Si ) wiih supcificial hydroxy gioups of the inorganic oxide. The 
activity in polymerization is not very high, piobably because a liigh percentage of the 
otganocomplex is deactivated. An additional disadvantage are the low yields obtained in Ibe 
10 preparation of this type of funelionalizod organometallic compounds. 

The object of the pieseiit invention is to avoid these disadvantages through a process for 
synthesizing supported catalysis for (eo)polynir-) izaliun of ethylene and alpha-olefins with 3 or 
S3 moic cmbon atoms, such as piopene, J-butciie, 1-pentcno, 1-hexcne 4-mcthyl-l-penlene and 1- 
33 octenc. Differently from olhei more conventional methods, this bclcrogcnization process is based on 
!f 5 the reactivity of OSiU", fuuciional groups, of the oigano- complexes with the superficial reactive 
S groups of the catalytic support. Predictably, the fixation of this type of melallocencs, Aractianalizod 
12 with groups USiR'V is due, as it is desciibcd in ilguie IV, to the reaction between Uic groups- 
s OSiK", of the organometallic complexes and the uactivc gioups of the support, 

fl Another object of the present invention is the use of the organometallic complexes of formula 1 

IfO and 11 as homogeneous catalysts foi olefins homopolyincii/ation and cupolyinerizalion. 
5i Thanks to the methods described in the picscnt invention, heterogeneous catalysts can be 

obtained; they allow to effectively control the moiphology and the distribution of particle sizes, 
with a regular growth of the polymer around the catalyst particles. 
DKTAUJ£1> DKSCKirriON OFTIJK INVENTION. 
25 The present invention relates to homogeneous and heterogeneous catalytic systems containing 

mctalloccne complexes ol transition metals with al least one group R-OSiR", potentially reactive lo 
support. 

According to the present invention the catalytic system at least includes one inclallocenc 
complex of general formula I or II. 
30 1 (U K),) x MX y 
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wherein: 

R, equal to oj different from each other, is hydiogen or a radical vtfhich contains from I to 20 
5 carbon atoms; this gioup optionally contains heicroafoms of groups 14 to 16 of the periodic table of 
the elements and boron ; at least one gunrp K contains a group OSiK" 3 ; preferably it is: hydrogen, 
CVC ?(> alkyl , C,-O ?0 cycJoalkyl, (YC ;o aryl, Cy( l ?0 alkenyl, C 7 -O za arylalkyl, C 7 -C a0 atylalkcnyl or 
alkylaryl, linear or branched oi a group whciciit R* is C>C ?() alkyl , C, C ao cycloalkyl, <YC 20 
aryl, C r C 20 alkenyl, C 7 -C J0 arylalkyl, C r ( 

arylalkenyl or alkylaryl, linear or branched or OSiR*\, 
fp wherein R" is selected from the group comprising; (Y^Y alkyl T CVC^cycloalkyl, C«rC l0 aryl f C r 
\J C 2(> alkcnyl, C r < : ?0 aryla!kyl, C 7 -(* 30 arylalkej]y] ui alkyJaryl, linea* oi branched. 
^; Nun limitative examples of H containing the gioup OSiK*\ are: 

p "CH 2 -ClJ;-OSiMe 3 ; C:jl,-CH r Cll 2 -OSiMe,; -c:i) r O-CH r OSiMc,; ~0-CH r Cli r OSiMe,; 

g/ -SiMe r Cil ? -CH ? OSiMc,; -CI } r C s lU -CH 2 -OSiM^; (:i](C 3 110-C)i r OSKtyi s ) 2 Mc; ^C 5 H 5 -CU r 
b!5 OSj(C 5 H 5 ), ; -C S H, C,I1 5 CI YOSiCI'r), ; -CXCII0vCJi,<yi 5 -ClI r (3l 3l -OSi(C 5 H n ),; -C 5 H 5 -C1V 
CH a -OSi(CH,W)),; C(CH,) r CXCIi0rOSi(l>hMe), rC:iJ(C:H,).t:i)(C:H,>OSi(C 2 H 5 )(Mc),„ 

Preferably the group R that contains OSiU'\ is selected from the group comprising: -CI1 2 -CH 2 ~ 
OSiMc,, -Cn r C:H, (;il r OSi?v!e v -ClI 2 (>Cij v -(>^iMe t , -O-CIIj-CH^OSiMej, -SiMc^CHi-CTV 
OSiMc v 

Q is selected from a group c omprising: bou>n or an element from groups 14 or 16 of the periodic 
table; when in > 1, the groups Q are equal to or different from each other; (lie free valences of every 
Q are filled with groups R according to the value of c index; (wo groups R are optionally united to 
form a ring from 5 to 8 atoms, in value can vmy Hum ] to 4 and ii preferably is 1 or 2. 

L> equal to or different from each other, is a cyclic organic group united to M through a n bond; 
25 it contains a cyclopentatiienyl ring, thai optionally is fused with one ot more other rings to form for 
example: tetrahydroindenyl, imleuyl, ttuorenyl or oeUihidiofluorenyl group; or it is ai> atom from 
groups 15 or 16 of the periodic table; when it is an atom from groups 15 or 16 of the periodic tabic 
(hcteroatom) , it preferably is an oxygen or nitrogen atom, directly bonded to the metal, 
L t and L 2> equal to or different from each other, have the same meaning of].; 



20 



3 



4115588 

31^0.97 15=59 S 41 15588 GPRCIfi C 0 B R E R I Z 0 P . iZ 



M is a metal from groups J, 4. 1 0 of (hi; periodic table, lauthnnidc or actiuide; preferably i( is Ti, Zr 
oi III; 

X , equal to or different I rum each other, is selected fiom a group comprising: halogen, 
hydrogen, OK"', N(R"*)„ C r C><, alkyl or C tl -C m aryl; wherein R'" is selected from the group 
comprising: C r C 2) , alkyl , iy<-*> ey«lo»lkyl, C^wyh C,-C ?( , alkenyl, C ? -C 7 „ arylalkyl, C r C J0 
atylalkenyl or alkylaryl, linear or branched; 

x is 1 or 2, y is 2 or 3 in such a way thai x -t y '1 

d ranges from 0 to 2; 

a, I> and c arc integers lion. 0 to 10, in sudi a way thai a -» b -> c> J, the maximum value for b 
.ml b depends on the available positions in 1,1, or L 7 ; foi example, for the cyclope.itadicnc, in 
general formula 1, 5 is the maximum value for «. on the eonUa.y in (he general formula U, for 
cyclopontadionc, 4 is the maximum value for a oi l>; to, nitrogen in (he general formula II, a or I» is 
1 , for oxygen it is 0; the value of c index depends on the free valences of group Q, for example, if Q 
is equal to a silicon atom oi cai bon atom the value of c is 2; il q is a boron atom the value of c is 1 . 
examples of 1R) 0 Q|„, when m is equal to 1 and c is equal to 2 arc: K ? Si, K,C. 

Examples of l(R) c Q] m when m is equal to 2 and c is equal to 2 are: R 2 Si CR 2 , R 2 C-CR 2 , R,Si- 
SiRj. 

Examples of |<R) C Q),., when in is equal to H and c is equal to 2 or 1 arc: RjSi-O-SiR,, R 2 Si-0- 
CR 5> Rli-O-HR. 

The metaliocene complexes belonging to the genoal fornmla 1, where x = 2, and those belonging 
to fornmla U where d - 2 can be prepared through it-action of a metal compound of general formula 
MX.(B) q . wherein li is a linear o. cyclic ether, q is a number between 0 ami 4 and n is 3 or 4 with 
anothe, -'compound of general Ru.m.la [(L(R),)]M' oi ((R)»W ((R) r Q), n " 3 7 (R)i,]M' 2 wherein M' is an 
alkali metal, preferably Li, Na or K. The preferred compound of the transition metal is tetrachloride 
anil sometimes, when the metal is titanium, it is trichloride or its aduct with a cyclic ether such as 
tctrahydrofuranc. 

The reaction between the metal compound and the alkali metal derivative is preferably carried 
out in a dry nitrogen atmosphere, by using anhydrous solvents such as linear or cyclic ethers such as 
dielylelhcr, tetrahydrofuranc oi dioxanc, or aromatic hydrocarbon such «s toluene. 

The alkali metal compound of formula KLW.NM' can be prepared from the compound of 
formula L<R),1I through reaction with a lithium alkyl, with a sodium or potassium hydride or 
directly with ihc metal. 
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On its turn, the ligund L(K)JI, when L is 01 contains a cyclopentadienyl ring, can preferably be 
obtained fiom cycloponadienc or indent* tluough icaction of ils sodium sails in the first case and 
potassium salt in the second case, with a compound R S, where R has previously been defined and 
S is a proper leaving g»oup such as halicte oj alkyl oj aiyi snlphonate. 'J he reaction will be repeated 
5 as many time as necessary, according to the following scheme for a equal to 3 

LMN RS- > I,K4M\S 

LRM* -i RS >LR 2 +M\S 

LRjM'-i RS >LR,+M\S 

The alkali metal compound |(U) a l M -lW c ^J„rMK)iJ M, 2 can be obtained through reaction of two 
10 equivalents of a metallizing agent such as lithium alkyl, e.g. Mel i or BuLi, or alternatively sodium 
or potassium hydride, with a compound oHormula ((R).lll -riWcQL- WH R )b)- w ^ a g r0U P L 
is an oxygen or nitrogen atom, the pielened metallizing agent is lithium alkyl. The compound of 
2 formula [(R)JUL r ((R) c Q) m -l ^KR)J can be obtained tlnough reaction of the alkali metal compound 
il'jIKRWM* or ll^II(R)JM > oj mixliues thcuof with a compound of formula S-[(R) c QJ )ir S, where 
His S is a proper leaving gioup, such as halogen (CI, Hi, 1), or aryi or alkyl $ulphonatc. 
«3 The preferred mctalloccnc complexes of fotmulu J vonespond to compound? wherein: 

'12 - 3vl is zirconium 

s R is C r C A alky], wheiein at least one hydiogen oJ one R js substituted with OSiR" 3 , wherein R" 

fZ is selected from the group compi ising: methyl, ethyl, propyl 
i^O - L is a cyelopeiitadieuyl oj hidenyl group 

,fi - x — 2 and y ? 

^ The preferred complexes oi geneial ibimula II, wherein L ( and L ; are cyclic organic compounds, 

correspond to compounds wherein: 

- M is zirconium 

25 - and ) , z are cyclopentadienyl or indenyl groups 

- R h hydrogen, a C r C A alkyl wherein at least one hydrogen of one R is substituted with group 
OSiR", or a group SiKYOSiR^, wherein R" is selected hom the groxip comprising: methyl, ethyl, 
propyl 

- L(RXQL, i s selected from the group comprising: H,C-CH ? , CRM-CI \ 2 % RJK>SiR%, R 2 C~SiK* 2 
30 orSiRR*. 

The preferred complexes of genetal formula 11 wherein one of L, and L ? is an oxygen or nitrogen 
atom correspond to compounds wherein: 

- The other group L, or L 2 is a cyclopentadienyl, indenyl or fluorcnyt ring 
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- Wl is titanium 

- l(R)cQ]n. is Ji?C-CIl 2f CKH-CJJ 7 , , R1K Sii<V R ? C-SiK* ? 01 SiRR\ 

The compounds of formula 1 oj II can be supported on a proper inorganic support. As supports, 
any type of inoiganic oxides can be used, lot example inorganic oxides, such as: silica, alumina, 
5 silica alumina, aluminium phosphates and mixtmes thereof, obtaining supported catalysts with 
contents in transition metals between 0.0 J and 10% by weight, prefoi ably between 1 and 4%. 

A method that can be 111 foi preparing supported catalyst* according to this invention consists in 
the impregnation, under anhydrous conditions and inert atmosphere, of the solution of any 
mctallocene of formula J or IK oi a mixtuie thereof, on the supporting material at a proper 
10 temperature, preferably between 20° C and 90 °C. The supported catalyst that contains the 
metallocenc can be obtained thiough filtration and washing with a proper solvent, preferably an 
aliphatic oi aromatic hydrocarbon without polar gioups. 
H Another method thai can pmperly be used consists m depositing the. mctallocene on the support 

u3 by using a solution of the compound that has to bo hclerogcnizcd, eliminating the solvent through 
tl5 evaporation and then warming the solid residue at a tempctaiurc between 25 and 150°C Besides, 
S the icsulling icslduc, obtained by this process, can be subjected lo washing and subsequent 
fn filtration. 

The process can also be earned out in the presence of a coeatalyst that for example can be mixed 
K with a mctallocene in a propoj solvent and then the resulting solution can be put in contact with the 
J=|0 support, 

S The amount of the organomctalhc complex which can be anchored in these conditions directly 

^ depends on the conciliation of the i cacti vc giuup* pi esent in the support. For this reason silica, for 
example, should preferably have been calcinated at a temperature between 600° C and 800° C. 

An advantageous aspect o1 this invention is that the fixation method, as a consequence of the 
25 reaction of groups R, which contain the -OSiR", entity with reactive groups of the suppoi t surface, 
prevents the desorptiou of the supported mctaUoccne complexes. This type of interaction represents 
the main difference between the organocoinplexcs heterogenizallou mechanism and other 
conventional methods, where the mctallocene complex generally remains physisorbed on the 
support surface. The organocomplex fixation to the inorganic support is based on the reaction of the 
30 reactive groups of the support with the group -OSiR" 3 or groups of the mctallocene, as it is 
described in figure JV, 
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Metalloccnc complexes of Jotmula J or Ji, individually or supported, can be used in the presence 
of a cocatalyst for olefins polyjiiciiz.»Uou oi copolymeiizalion, cither in solution or suspension 
process. 

When X is a halogen, OR*" oj N(R'"), the picferred cocatalysts are alkyhduniinoxane, especially 
methylalummoxanc compounds , when X is hydiogen 01 alkyl the preferred cocatalysts is a Lewis 
acid such as B(C 6 ls) 3 - In addition mixtures uf both aluminoxanc and boron derivatives can be used 
as cocatalysts. 

The most proper polymerisation procedure ran change according to the chosen type of 
polymerization process (solution, suspension or gas phase). 

For the polymerization in solution, the cocatalyst can be mixed with a solution of a mclalloccne 
of formula 1 or II and a supplementary quantity of it can be added to the solution; or the catalyst can 
directly be added to the polymerization medium, which contains the cocatalyst. 

For the polymerization in suspension, the cocatalyst can previously be mixed with the supported 
solid catalyst, can be added to the polymerisation medium before the supported catalyst, or both 
operations can be sequentially can iod out. 

The process consists in putting in contact the uiojionu-j, or, in certain cases, the monomer and the 
comonomcr, with a catalytic composition accoulhig to the picscnt invention, that includes at least 
one metalloccnc complex of formula 1 or 11, at a pjoper temperature and pressure. 

The alpha-olefins that can be used as oomonomcrs to obtain ethylene copolymers can be 
propylene, butcne, hexene, oeteuc or branched ones such as the 4 -methyl- 1-penlcnc and can be used 
in proportions from 0,1 to 70% by weight of the total oJ the monomers. In the case of 
homopolyniei Nation of ethylene the density of polymers uinge between 0,950 and 0,965 g/cm J in 
the case of copolymerization of ethylene the density is as low as 0,900 g/cm\ 

To control the molecular weight of the obtained polymers, hydrogen can optionally be used as 
chain transfer agent in such proportions thai the hydrogen partial picssure, with respect to the olefin 
one, is from 0,01 to 50%. 

In the particular case of the polymerisation technique known as suspension process or controlled 
particle morphology process, the used temperature will be between 30° and 100 °C, the same which 
is typically used in gas phase, while for the solution process the usual temperature will be between 
120° and2S0°C. 

The used pressure changes according to the polymerisation technique; it ranges from 
atmospheric pressure to HS0 MPa. 
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Figure 1 shows examples of compounds ac-coidm^ to foimula I; figure 11 shows examples of 
Compounds according to formula 11, whcicin both 1 and I , ? contain a cyclopcntadienyl derivative. 
In figure 111 there are examples of compounds according to formula I!, wherein an group L is an 
oxygen or nitrogen atom and the other group contains a cyclopetiladienyl derivative. Figure IV 
shows the reaction between the sdoxane groups of the supports and the groups -OSiR", of the 
or gft no metal lie comp lex cs , 

The following examples arc described in oulei to better understand the invention* The materials, 
the chemical compounds and the conditions used in these examples arc illustrative and do not limit 
the scope ol the invention. 
EXAMPLE 1 

a) Prepa ration of (dimethyl) (0 imclhyl siloxv V silyj-cyclop en la^icnc 

To a solution of 20.9 g (J 87 imnol) ol sodium bimcthyjsilanolate in ictiahydrofurane, 30.3 & (liM 
mmol) of elilorocyclopentadicjiyl-dimethyl-silane m tehahydrofurane Is added at room temperature 
and a pink {suspension immediately is formed, II is left icaeting 12 hours. Then, it is neutralised with 
an ammonium chloride aqueous solution, the ojganic phase is extracted, dried with anhydrous 
magnesium sulphate and the solvent is eliminated under vacuum; an orange oil is recovered. This 
nil is distilled and the desired product is obtained as a pale yellow oil. (T b ; 60° C; 0,014 bar (10 
mniHg)). (31.6 g, 149 mmol. Yield; 80%), 'll-NMR (U>a,): 6.65 (m, 211), 6.54 (m,2H), 3,52 
(Mil), 0.60 (s^ll), -0\? (s,6M) t 

b) Pre pa rat ion of po tassium (<liinel))vl)-(lrinicthv)sik)XvVsilvl-cvclupe ptadi enide 

To a suspension of 0.6 g (15 mmol) of potassium hydride in tctrahydrofurane, a solution of 
3.1 g of (din)cthyI)-(trimcthylsi]oxy)-silyl-cyeiopcntadienc is added at ~78 D C and a strong H 2 
evolution is observed. Jt is maintained under stirring until room temperature is achieved. H is left, 
reacting for about 1 hour until all the potassium hydride is* reacted. The telrahydrofurane solution is 
concentrated under vacuum and a clear yellow solid is obtained. (3.45 g, 13.8 mmol. Yield: 92%), 

c) Pre paration pllcyelpp^ zirconium 
dichlorid c 

To 5.2 g (14 mmol) of an adduct of cyclopcntadienyl zirconium trichloride with 
dimcthoxycthfme in toluene, a suspension of 3.45 g (I3»K mmol) of potassium 
dimctbyJtrimclhylsiloxy silyl-eyclopentadicmde in toluene is added at -78° C. The suspension is 
maintained under stirring tor 24 hours; after settling, a yellow solution is filtered* The yellow 
solution is concentrated up to 20 ml; then, some hexane is added and a crystalline white solid 
precipitates, (3,1 g, 7.1 mmol. Yield; 51%), 'H-NMR (C % D (y ): 6.45 ((,211), 6.03 (s,5H), 5.95 (l,2H), 
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0.39 (s,6Il), 0.09 (s,911). ' V-NMK (C (> J> f> ): 125.4, 123.6, 1)7.3, 1 1 5.9, 2.0. Mass spectrum. MM 5: 
m/o 4?.2.y (32%). 
EXAMPLE 2 

a) Preparation of bjsltt<ikW^>yJi^^ cydoncntadicnylj Mm.omuijiiHcWoride 

5 To 0.93 g (4 mmol) of Htconiuiii teliachloiule » suspension of 2.02 g (X mmol) of potassium 

dimoihyUiir«cslliylsiloxy'Wlyl-i-ydoj>ciiladiciiido in hcxanc is added at -IV C. The formation of a 
yellow suspension is obsci vcd. It is lefl under stirring for 12 hours, 'llicti the solution is filtered and 
concentrated and h yellowish cyslallinc solid is obtained. (0.75 g, 1.3 mmol. Yield: 32%). '1I-NMR 
(C 6 D 6 ): 6.58 (1,211), 6.13 0.45 (s.Oll), 0.14 (s,9U). "CVNMR (C f .D & ): 126.2, 124.1, 116.5, 

10 2.13, 2.00. Mass spectrum. M' 15: m/c 569 (15%) 
HXAMPLH3 

a) Pre paration of 2-b romo : 1 MxinKthyjwlQXjrcUianc 
O To 125 g (888 mmol) of 2-biomo-elhanol, 95 ml (1450 mmol) of hexamethyldisilazane are 

S slowly added al 0° C. Ammonia evolution is immediately observed. The reaction is maintained 
fh under stirring for 12 hours and a colourless oil is obtained. (168.8 g 856 mmol. Vield:96%) 'll- 
K NMR (CDCU): 3.66 (1,213), 3.40 (1,211), 0.14 (s,91J). 
VI h ^ Pic paiation of (2-tri iiTethylsiloxy-cthyl)-c.yclopentadiene 

I " i5() ni i ol a 2.3 M sodium cyclopcntadicnido solution in lelrahydrofurane (346 mmol) is 

K slowly added to a solution of 68.2 g (346 mmol) 2-trimclhylsiloxy-l-bromo-ethane in 
3b tclrahydroluranc. The immedtate formation ol a pinkish solid is observed. The reaction is 
(J maintained undo, stirring Joi 12 houis. Then, an ammonium chloride aqueous solution is added. The 
H organic phase is exti acted, d.icd with magnesium sulphate and the volatile part is distilled under 
vacuum, obtaining an orange oil. 1 his oil is distilled in ordei to obtain a colourless oil. (T„: 63-65' 
C, 0.02 bar (15 mmllg.)). (40.3 g. 221 mmol. Yiold:64%). 'H-NMR .(CDCI,): 6.50-6.00 <m,3IJ), 
25 3.75 (ra,21l), 2.95 (m,2) 1 ), 2.65 (m,2H), 0. 1 5 (s,91 1). 
e> Preparation of lithiu m (2-triinM)y).si[Qxy:,ct^^ 

Jo 7.33 g of (2-lrimethylsiloxy-elhyl)-c.yclopentadiene in ether, 16 ml of a 2.5 M 
butyllilhium solution in hexane (40 mmol) is added. The addition is realised at -78* C. The 
immediate formation of a white solid and butane evolution are observed. It is maintained reacting 
30 for 3 hours. Then it is dried; the resulting solid washed with hexane, leaving a powdery white solid. 
(6. 1 9 g, 33 mmol, Yield: 82%). 
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d) re parati on of bi s|(2- U imcthylsi loxy-cthvD-cyGlupc ntadicn vlj /ircg nium djc hloride 

To 1.37 g (5,<J mmol) of zirconium tetiaehloride, a suspension of 2.2 g (11.7 mmol) of 
lithium (2TrimethyIsiloxy-cthyJ)-eyelopc4itadicnyhde is added at -78° C. An orange suspension is 
immediately formed, 'J 'he reaction is maintained undo! Mining for J 2 hours. Finally, thes solution is 
filtered, concentrated to dryness, and a yellow oily solid is recovered, which is mixed with hexane 
and a yellow solid is obtained, (J ,05 g, 2 mmol. YicJd: 34%). 'H-NMR (C,D (t ); 6.02 (Uli), 5-72 
(1,211), 3.62 (1,211), 2,89 (t,2Il), 0.03 (s,9H), "C-NMR (CA)"- 117.7, * 12.0, 3 1 L2, 62.6, 34.0, -0.45. 
Moss spect! uiu. M'-15: (50^). 1,24%. 
EXAM HI J*. 4 

a) Pre p a ration of p otassium (2- tnmclhylsiloxy -ethyl) c yolop cnladicnide 

To a suspension of 0,5 g (\2A inmoJ) of potassium hydride in tctrahydrofurane, 2.25 g (12,4 
mmol) of (2-lrirncthylsiloxy-ethy1)-cyclopoiil*Kheiie in lelrahydiofurane is added. The reaction is 
maintained under stiuing for ? hours and then the volatile compounds are eliminated, leaving an 
oily solid which is washed with hexane in ordci to obtain a brown solid. (2.2 g Yield: 81%) 

b) Preparation of oyclowuiadicnyl, ,„Jl2-triim^ — 'MSSSiWk 
djchloride 

To a suspension of 3.52 ^ (10 mmol) of an adduct of cyclopcntadienyl zirconium trichloride' 
with dimethoxyethane in toluene, a suspension of 2.2 ft (10 mmol) of potassium (2-trimethylsiJoxy- 
ethyl)-eycIopcntadicnidc in toluene is added. J he addition is carried out at -78° C. An orange-brown 
suspension is immediately formed; it is maintained under stirring for 12 hours; then it is left settling 
and it is filtered. The obtained orange solution is concenhaied up to 5 ml and hexane is added, SO 
that a brown solid is obtained. (1.1 g, 2.7 mmol. Yield: 27%). 'H-NM'R: 6.00 (1,2*1), 5,87 (8,51-1), 
5.67 (1,211), 3.66 (t,21I), 2.92 (1,211), 0.1 1 0,911). Mass spechum. M'-6S: (343); 33%. 
EXAMPLES 

&) Preparati on of 3-bromo- 1 nil ; UU S3, L iyM I e* yP2Tf >JP < m ° 

To 12,2 g (76 mmol) of hcxamcthykhsilayanc, 21 g (151 tniuoJ) of 3-broino-l-propanol is 
added. Ammonia evolution is immediately observed. The reaction is maintained under stirring for 2 
hours and 24.5 g (148 mmol) of the desired compound is finally obtained. Yield: 98%. '1LNMR 
(CDClj): 3.74 (t,2JJ), 3.55 (1,211), 2.09 (m,2H), 0.14 (s,9JJ). 
l>) Pj;cr^ratioj^ iyiivf 

To 50 ml of a 2.3 M solution of sodium cyclopcntadicnyhdc (115 mmol), a solution of 24.3 
g (115 mmol) of 3-brotno- 1-trimelhylsiloxypropanc in tctrahydrofuranc is added. The quick 
formation of a pinkish solid is observed. The reaction is maintained under stirring for 12 hours and 
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then it is noulialised will) an ammonium chloride solution; the organic phase is extracted and 
concentrated to dryness m oidci to give an orange- oil. (9.8 g, 50 ramol. Yield: 43%). 'll-NMR 
(CDCt,): 6.47-6.00 (tn,311), 3.62 (m,21I), 2.95 (ro.l II), 2.87 (m.llJ), 2 43 (m,2U), 1.80 (m,2H), 0.17 
(s,»H). 

5 c) Prcpaiatiou o f lithium {3-_li;!nj.cth^isUpxy-j>u»p.yl> siyelPi»sa»ta.d.ie"id^ 

To a solution of 2.62 g (13.4 mmol) of (3 (i imclhylsiloxypropyl)-cyclopcntadiene in ether, 
5.36 nil of a 2.5 M (1 3.4 mmol) butyl lithium solution in hcxane is added at -78" C. The immediate 
formation of a white solid is observed, lhc reaction is maintained under stirring for 2 hours; then, 
the white suspension is bi ought to diyncss, the jesulting solid is washed twice with hexanc and a 

10 powdery white solid is obtained. (2.3 g, 1 1 .4 mmol. Yield: 85%). 

d) Prora tion of bislO-lr iuicuivMlQxvpropvl >- cvoloPPJl^QiJQLUiaii^ OTm djchlorido 

To a suspension ol 1.33 g (5.7 mmol) of /iiconium tetrachloride, a suspension of 2.3 g (1 1 .4 

|! nmiol) ol' lithium (3-ti-imethyl.siloxypropyl)-cyciopcn1adicny1idc is added at -78° C. An orange 
suspension is immediately Juiuiod and the taction is maintained under stirring for 12 hours. It is 

P subsequently filtered and the resulting solution is concentrated up to 5 ml, hexanc is added and a 

« microcryslallinc white solid is formed. (1 -27 g, 2.3 mmol Yiekl:40%). 'H-NMR (Q,D 6 ): 5.95(t,2H), 

S 5.77 <t,ZH), 3.52 (m,2ll), 2.81 (m,2IJ), 1.80 (m,2ll), 0.15 (s,Vll). Mass spectrum: M'-15: (357): 

■ 59%. 

h HXAMI'M'.o 

Ho a) Pre paration ol potassium (3-U Hi^>y»si.loxyfj»<»i?yl) ^PRQlXtadicnidp 

3 To a suspension of 0.4 g (10 mmol) uf potassium hyd.ide in icttahydiofuranc, 1.90 g (10 mmol) of a 
^ (3-tiimcthylsiloxy-pH»pyl)-oyclupcntadiene in lel.ahyd.ofu.ane is added. The reaction is maintained 

under stirring for 2 hours. Subsequently, the resulting suspension is concentrated to dryness, leaving 

an oily solid that, when it is washed with hexanc, gives a c, cam-coloured solid. (1.6 g, 7 mmol. 
25 Yield :7()%). 

b) Pre paration of Icvc lopcntftdjoiaL (Mfitll^ 

dfrbj orjdc 

To a suspension of 2.46 g (7 mmol) of cyclopentadicnyl zirconium trichloride in toluene, a 
suspension of 1.6 g (7 mmol) oi potassium (3.trimethylsiloxypropyl)-cyclopentadicnide in toluene 
30 is added. A yellow-brown-coloutcd suspension immediately precipitates. The reaction is maintained 
for 12 hours. Subsequently, the solution is filtered and coneenlmleu and a crystalline white solid is 
formed (0.8 g, 2 mmol, 28%). 'll-NMR (C fl D fi ): 5.87 (t,2U), 5.65 (t,2H), 3.40 (m^H), 2.74 (m,2H), 
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1.73 (m,2H), 0.14 (s,yil). 'V-NMK (C 6 D«.): 110.9, 115.0, J 14.7, 112.2, 61.8, 33.6, 26.8, -0.393. 
Mass spectrum: M '-65(350): 30%. 
J-XAMPLU 7 

l^pyRcniyadion uf bislf3 -uiinclhv1siloxyBL<a>yl>cYoUa >p n^ d|pi>v ll trin a romm dtchforidepn silica 
5 To a suspension of 12 g of silica ((5. ace XPO2407, calcined al 800° C) in 70 ml of toluene, a 
solution of 4.1 g of the compound picpaied aecoiding to the description in example 5d in 20 ml of 
toluene is added. Hie reaction mixtuic is maintained undci staring at 25°C for 18 hours. The 
solution is separated from the solid tluough filtration. 

Then, the solid is washed with various f. actions ol toluene, uj. to a total volume of 500 ml and dried 
10 under vacuum for 1 8 hours. J he 7x content in the sample was drtcjnrima) through ICP and resulted 
to be 1 .7%. 

When the same .sample was washed with 50 ml (in th.ee fractions) of a MAO 1,5 M solution in 
2 toluene, the Zr percentage which was. left in the sample lowered to 1.1%. 
y3 HXAMPUiK 

SJ Hetero tt em>.a tion o£ . .Lcyclopentadicnyl . £3- Uimethylsihy^^ 
^0 djcJiloii^j2Ji^ica 

I To a suspension oi' 3 g of silica, in about 70 ml of d, y toluene, 0.5 g ( 1.32 mmol) of a compound 
= prepared according to example 0b is added. 

n The reaction mixture was maintained under stining at 25°C lor about 18 hours. The solid was 
5) separated from the solnUon H„ou,;1. filiation. 'Jhm, 0k- uniting solid was washed with a total 
K volume of 500 ml of toluene and dried under vacuum for 1 2 Hours. The zirconium analysis through 

ICP gave 1 .7% in the sample. 

RXAMPLH v 

t irtftm pcnization of bi «l(2;trimetlrylsi1oxyctlvyl) di phloridfi 
25 To a suspension of 3 g of silica (Grace XPO-2407 calcinated at 800- C) in 70 ml of toluene, a 
solution of 0.5 of the compound described in example 3d in 20 ml of toluene is added. The 
reaction mixture was maintained at 40°C for 18 hours under stirring. The solution was separated 
from the solid through nitration. The solid resulting from the reaction was analysed through ICP, 
which showed that the zirconium percentage in the sample was 2. 75%. 
30 Then, the solid was washed with three different fi actions of toluene, up to a total volume of 500 ml 
and dried under vacuum for 18 hours. The Zt cvn.le.it in the sample was determined through ICP 
and gave 2.79% of zirconium. 
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KXAMI'Ui 1 0 

Hctcro g cmsatio n ilL, h ?4( IdlU l ± ct 1 «y Id.I» x yP' * >PY 1 t-cyclqpenladicny 1 ] zir conium dichloiidc on 
aluminum pho sphate 

The compound was helviogom/cd Ihiough the- same pioccss used 1o support it on silica, according 
to the description in example 7, but using aluminium phosphate (Grace APGE) instead of silica 
(Grace XPO 2407). 

The Zr content in the sample was determined through X lays fluorescence and gave 2% of 
zirconium. 
EXAMPLE 1 1 
Et hylene poh'mc rizaUpn 

The ethylene polymerization reactions were completed in a 1 litre capacity Huchi reactor in 
auhydious conditions. 'I he roacioi, charged wilh 600 ml of dry and degassed heptane, was 
conditioned at 70" C. Before piessurisiiig the reaclor with ethylene the cocalalyst was injected at a 
pressure of 1 atm. Then, the reactor was pressurised up to 3.73 aim. At the end, the catalyst was 
injected by using 0.25 atm of ethylene extra picssurc. The polymerization reactions is maintained at 
these pressure (4 aim) and temperature (70" C) conditions. The suspension was stirred with the help 
ufa stirring bar at 1 200 rpm f °r 1 $ or 30 minutes. 

13 ml (3K8 mmol Al) of MAO from a 10% solution oi aluminium in toluene (eommcrorali/.ed by 
Witco) were injected in the reactor; 0.1 g of |oyeJopcnl»dienyl (3-trimcthylsiloxypropyJ) 
cyclopenladienyl] zirconium dichloiidc catalyst supported on silica, prepared according to the 
description in example K (18.24 umol Zr), rs added to this solution. Once completed, the 
polymerization reaction was maintained under Mining at a temperature of 70" C and 4 atm of 
ethylene pressure for 30 minutes. At the end oi (he icaction the pressure was rapidly reduced and 
the reaction was stopped by adding acidified methanol. 5.21 g of polymer having M w =l 57.824 is 
obtained (Activity: 1.4x10* ft Pli/(mol Zr*hr*alm). 
KXAMPLB12 

eth ylene copoly rnciizatimi with J jjjexeire 

The copolymerizalion reaction is car ried out in the same conditions as those described for ethylene 
polymerization, after the comouomer initial addition in the reactor. 

10 ml of 3-hexene (24.2% by mol of comonomcr in the feeding) and 13 ml of MAO, from an 
aluminium 10% solution (3 ! .8 mmol Al), is injected in the reactor. 0.1 g of a [cyclopetitadienyl (3- 
trimcthylsiloxypropyl) cyclopcntadicnyl] zirconium dichloiidc catalyst prepared according to the 
description in example 8 (18.4 umol Zr) supported on silica is added to this solution. The 
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polymcri/ahon ichcUoii was maintained at a tempe rature of 70° C and 4,132 bar (4 atm) of ethylene 
pressure foi 30 minutes. At the end, the pressure was rapidly reduced and the reaction was stopped 
by adding acidified methanol. 5.14 giam.s of copolymer with: Mn-41970, Mw~220877, 
Mw/Mn-5.26 and 0.92% mohn of hoxene h obtained. (Activity: 1.41x10 s g I'li/Onol /,r*hr*atm). 
EXAMPLE 13 

Ethylene copo lymci iaat ion with Lhoxenc 

Hthylcnc and 1-hexono were copolymcjiiscd. To do (his, the same method as the previous example 
(number 12) is used, but with the proviso that once the solvent is added and before pressurising the 
reactor, 4 ml of dry and u-oenlly distilled ]-hcxcno (12% of hexcue in the feeding) is added. 13 ml 
of a MAO solution in toluene (1.5 M ol total aluminium) and 0.1 g of catalyst catalyst prepared 
according to the description in example 8 arc used. Alter 30 minutes of polymerization 1.47 g of 
polymer is obtained (1.65x10 s g J'K/mol y^h" aim). The 1-hexcnc content in the copolymer, 
determined by '-'C-RMN, was 0.49% molai, distributed at random. 
EXAMPLE 14 

Et hylene colxdy mcijMlipn with 1 -hexcue 

Ethylene and 1-hcxcnc wuu tupolymcii/od. 1 o do this, the same method as example n. 12 was 
used, but with the proviso that once the solvent i*. added and before pressurising the reactor, 10 ml 
of dry and recently distilled 1-hcxcnc (33.7% of nexene in the feeding) is added. 13 ml of a MAO 
solution in toluene (1 .5 M of total aluminium) and 0.1 g of the catalyst are used. After 30 minutes of 
polymerization 1.80 g ol polyme. weie obtained (2. 02x10'' g PH/mol Zr*h*atm). The 1-hexene 
content in the copolymer, dolcnunod by "C-NMK, was 1 .33% molar, distributed at random. 
EXAMPLE 15 

In the reactor 13 ml (31.K mmol Al) ol MAO, from a 10% solution of aluminium in toluene 
(commercialised by Witco), aic injected. 0.1 g of a |cyclopentadieuyl (3-t.imcthylsiloxypropyl) 
cyelopentadienyl] zirconium dicbtor.de catalyst prepared according to the description in example 10 
(35.77 pmol Zr) supported on aluminium phosphate is added to this solution. The polymerization 
reaction was kept at a temperature of 70° C and 4,132 bar (4 atm) of ethylene pressure for 30 
minutes. When the reaction was considered completed, the pressure was rapidly reduced and 
acidified methanol was added. 2.10 grams ol polyethylene was obtained. Activity: 0.24x10" g 
PE/(mol Zr*hr*mm). 
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example u» 

liclci£g^ivaUon ol bjs|(;viiiincUiylsiioxypropvl) evclopcutafocpylj zirco nium dic hloridc on frilica 
0,220 g of bi5|(3-!rjmclhyJsiloxypiopyl) eyclopenladienylj zirconium dichloridc is dissolved in 15 
nil of toluene, then, 0.7 ml of a 10% MAO solution in toluene (commercialized by Wilco) is added 
and the mixture is maintained under stirring at loom temperature. 15 minutes later, the resulting 
solution is pouicd in a 100 ml Mask, that contains J g of silica XPO-2407 (commercialized by 
Grace), which has pieviously been calcinated at a tcmpcraUuc of 200°C and it is maintained under 
mechanic stirring fot 1 hour at a lempciatuie of 40 U C. Once the reaction lime has gone by, the solid 
is separated through filtration and washed with consecutive fractions of toluene up to a total volume 
of 1 1. The homogeneous catalyst is finally diied nudei vacuum for 24 hours. The Zr and Al content 
determined through ICP is 1 .15% and 0.7% respectively. 
EXAM PLE 17 
liclci^eimu^ 

The process for the hcletogcnizalion of bisi(H-trimcthylsiloxypropyl) cyolopentadienyl] ■zirconium 
dichloridc is the one described in example 10, but the silica is pieviously treated under vacuuum 
before being put in contact with the piemixture of the organo- metallic compound and the MAO. 
The Zv and Al content determined through ICP is 1 .2% and 0.7% respectively. 
EXAMPLE IK 

The polymerization reaction cairied out according to the method and the conditions described in 
example 11, but the ivaulor tempeiature is 9iY\\ 10 ml of a 1 0% MAO solution in toluene 
(commercialized by Witco) (15 mmol oi Al) and 0.(179 g (0,0) mmol of Zr) of the heterogeneous 
catalyst prepared according to example 16 are injected in the i carter. The polymerization reaction is 
maintained al a temperature of 90 f C and at an ethylene pressure of 4 aim for 15 minutes. At the end 
of the reaction the reactor pressure is reduced and acidified methanol is added, 2.4 grams of 
polymer with Mw '■ 165.600 is obtained, 
EXAMPLE 19 

The polymerization react iun is canicd out according to the method and the conditions described in 
example 18, 10 ml of a 10% MAO solution in toluene (commercialized by Witco) (15 mmol of Al) 
and 0.075 g (0,01 mmol of Zr) of the helej ogeueous catalyst prepared according to example 17 are 
injected in the reactor. The polymerisation reaction is maintained at a temperature of 90°C and al 
an ethylene pressure 4 atm for 15 minutes. At the end of the reaction the reactor pressure is reduced 
and acidified methanol is added. 2 .8 g of polymer is obtained. 
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CLAIMS 

1.- Catalyst component for the polynia ization of alpha-ok-fins in solution, in suspension, in g»s 
phase at low and high piussuic and Icmpciuluie or in mass at high pressures and high or low 
temperatures, ohaiaclcriscd in that is defined hy gcncjal formulas I or 1J 

5 (MRU.mx, r 



wherein: 

R, equal to 01 dillucnl from each other, is hydrogen 01 a jadieal which contains from 1 lt> 20 carbon 
§0 atoms; this group optionally contains hcteioatoms of gioups 14 to 16 of the periodic table of the 
i elements and boron ; al least one group R contains a gioup OSiR*\, wherein R" is scleete<l from the 
* gioup composing: C r C 20 ulkyl , C>C ^ cycloalkyl, t\-V H) n\y], C,-C 20 aJkenyl, GrC^arylalkyl, C r 
i C ?0 arylalkenyl or alkylaryl, linear or branched, 

-ft Q is selected from a group comprising: boron oj an element liom groups 14 or 16 of the periodic 
15 table, when in > 1, groups Q ate equal to or diik-umt hum uaoh othci; the free valences of every Q 
3 are filled with groups R aoeoiding to the value of c index; two groups R optionally are united to 
l t form a ring from 5 to 8 atoms; m value jange from 1 to 4; 

3 L, equal to or different from each other, is a eye Ik ojgamc gioup united to M through a n bond, it 
contains a cyelopentadienyl ring, that optionally is fused with one oi more other rings, or it is an 

20 atom from groups 15 or 16 of the periodic tabic, 

L, and equal to or different from each othci, have the same meaning of] 
M is a metal from groups 3, 4, 10 of the periodic tabic, lanlhanide or actinidc. 

X ,cqual to or different from each other, is selected from a group comprising; halogen, hydrogen, 
OR*", N(R'")^ CVC;w »^yl c>r <-Vt- : 2n wherein K is selected horn the group comprising: C r 
25 Cjo alkyl , C r C 20 cycloalkyl, V<~C M) aryl, ty< alkciryl, C r C, t , arylalkyl, C r C 20 urylalkenyl or 
alkylaryl, linear or branched; 
x is 1 or 2 y y is 2 or 3 in such a way Ural x I y - A 
d ranges from 0 to 2; 

a > 1> and c are integers from 0 to 1 0, in such a way that » ~* b i e> 1 . 

16 
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2. - Catalyst component arcoiding to claim 1 chnractcuzcd in that K is selected from the group 
comprising: hydrogen, C r C 20 alky] , CyC^, cycloalkyl, C 6 -C ' 20 ary] 9 C 7 -C ?0 alkeny], C 7 -C 20 arylalkyl, 
C 7 -C 20 arylalkenyl or alkylaryJ, linear or branched or a group SiK% wherein R' is C,-C 20 alkyl , C$- 
C 20 cycloalkyl, C^-C^aiyl, C,-C ?0 alkeny], C^ 7 -C^ 0 arylaJkyJ, (yc^arylatkenyi or alkylaryl, linear or 

5 branched or OSiR M ,; al least one gioup R counting a group OStR"*, wherein R* y is selected from the 
group comprising: C,«C* 20 alkyl , C y V Ai cycloalkyl, C 6 -C ?w aryl, (yC 2t ,alkcnyl, CVC 20 arylalkyl* C 7 - 
C 20 arylnlkcnyl 01 alkylaryl, linear or bianehod; oplionally all these groups contain hclcroatoms of 
groups 14 to 10 of the pet iodic table of the elements and boiom 

3. - Catalyst component according to claims 1? charac terized in that M is selected from the group 
10 comprising: Ti, Zi oi Ilf 

4. - Catalyst component acconhng to claims 1-3 chaiactcrizcd iu that the group R containing the 
group OSiK" is selected fiom the group comprising: -Cil^-CJiy-OSiMe,, -CU r CJl 2 -CH 2 -OSiMc v - 

0 CH r O-CH r (XSiMe 3 , -O-CIJ, -CH^OSiM^. -SiMc 7 -CH ? -Cli,-OSiMc v 

S 5.- Catalyst component according to chiims 1-4 characterized in that in the general formula J, L is 
% cyclopentadicnyl oi indcnyU M is zirconium; x is 2; y is 2; R is C,«C 4 alky), wherein at least one 
111 hydrogen of one R is substituted with OSiR"j wherein R" is selected from the group comprising: 
g Mc, VA> Fj\ 

1 6.- Catalyst component acwidmg to claims 1-4 chaiactcjizcd in thai in the general formula H t M is 
H zirconium; 1 M and JL,au* cyclopentadicnyl or indenyl group; R is hydrogen, a C r C„ alkyl wherein at 
[20 least one hydtogon of one R is substituted with 0>SiK" 3 or a SiKyO$iK" 3 group, wherein R" is 
% selected from the group compiling: methyl, ethyl, propyl ; [(R) C QL is li 2 OCH 2 , CRH-C1J 2 , RHC- 

SI SiR%, J^C-SiR', orSiRUV 

7. - Catalyst component according to claims 1-4 cbmaetciiAcd iu that in the general formula 11, M is 
titanium; 1^ is an oxygen or a nitrogen atom; L, is « eycJopciitadicny), indenyl or fluorenyl ring; 

25 l(R) c QL H 2 C-CH 2> CRH-C1J,, RUOSiRV K 2 C>SiIC ? or SiRK\ 

8. - Solid catalyst component accoiding to claims 1-7, characterised in that catalyst component of 
formula I or II is supported on a porous inorganic solid. 

9. - Solid catalyst component accoiding to claim 8 characterized in that the porous inorganic Solid is 
selected from the group comprising: silica, alumina, silica- alumina, aluminium phosphates and 

30 mixtures thereof. 

10. - Process for the preparation of a solid catalyst component comprising the following steps: 
impregnation, under anhydrous conditions and inert atmosphere, of a solution of at least one 
catalyst component according to claims It7, on the supporting matcria.1 at a temperature between - 
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20" C and 90 "C; filtration and washing with a solvent, selected from aliphatic or aromatic 
hydrocarbon. 

1 1 . - Process foi the preparation o( a solid catalyst component compiling the following steps: 
depositing the catalyst component according to claims 1-7 on the suppoit, by using a solution of the 

5 compound to heterogenic; eliminating the solvent thiough evaporation; warming the solid residue 
up lo tcnipeialuic between 25 and 1 50" C. 

12. - Process for the preparation of a solid catalyst component according lo claims 10-11 
characterized >» that before step a) the catalyst component is mixed with acocatalysl. 

13. - Polymerization catalyst compiling the catalyst component according to claims 1-9 and a 
10 cocatalyst. 

14. - Polymerization catalyst according to claims 13, characterized in thai the cocalalysl is selected 
from a group comprising: alkylahiminuxane, bojon compound, oi mixture thereof. 

r. 15.- Ptoccss lor the polymerization of alpha-olcJins in solution, in suspension, in gas phase at low 
"J and high pics&uic and tempc.atu.c or in mass at high pressures and high or low temperatures 
P ebaractei i/.ed by the use of a polymei izalion catalyst according to claims 1 3- 1 4. 

^' 16.- Process for the polymerization of alpha-okJms in solution, in suspension, in gas phase at low 
% and high pressure and Icmpc.aUuc oi in mass at high prcssuics and high or low temperatures 
* V "° according to claim 1 5 characterized in that the monomcj is ethylene 

M 17.- Process foi the polymerisation of alpha-old ins in solution, in suspension, in gas phase at low 
So and high pressure and icinpwatuic oi in mass at high piessures and high or low temperatures 
£ according lo claim ^characterized in that the monomer is ethylene and the comonomer is selected 
K from the group comprising propylene, but one, hcxenc, odene and 4-molhyM -pentenc. 

1 Process for the polymerization of alpha- olefins in solution, in suspension, in gas phase at low 
and high pressure and temperature or in mass at high piessures and high or low temperatures 
25 according to claim 17 cha.actcrizcd in that the comonomer is used in proportions Hon. 0,1 lo 70% 
by weight of the total oftln monomers. 
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AUS1 Ft At:"1 

CATALYTIC SYSTEMS FOR T11E l>QjL^M^Rl^A!B>KiS.T!<i» > CWQlyYMflroifiATIQN 

OF AI J'JtA OJ rMilNS 

Catalyst component fur (he polymeiizalion of aipha-oleAns in solution, in suspension, in gas phase 
at low and high piossuie ami Icmpcuumc or in mass at high pressures and high or low temperatures, 
characterised in that is defined by general formulas 1 oj U 




li 



wheiein: 

R, equal U> or diffetent horn each other, is hyd.ogpn oi a radical which contains from I to 20 

elbon alums; this g.oup optionally contain* belematoms of groups 14 to 16 of the periodic 

tabic of the elements and boion ; at least one gioup R contains a group OSiR"„ 

Q is selected fiom a gioup comprising: boton or an clement from groups 14 or 10 of the 

periodic table,; m value can change from 1 U> 4 and it prcRiably is 1 or 2; 

L, equal to or diffluent fiom each other, is a cyclic oiganic group united to M through a u 

bond, or it is an atom fiom groups 15 oi J 6 of the periodic table; 

L, and L i( equal to or dillcicnt fiom each othet, have the same meaning of L; 

M is a metal from g.oups 3. 4, 1 0 of the pel iodic table, latUbamde ox aclinidc. 

X .equal to or different from each other, is selected from a group comprising: halogen, 

hydrogen, OR*", N(R'")„ C\-C» « or < aryl; wherein K " is selected from Ore group 

comprising: C.-C* alkyl , C,-C* cycloalkyl, C t ,-0 70 myl, C r C w alkenyl, C 7 -C, 0 arylalkyl, C 7 - 

C, 0 arylalkcnyl oi alkylaiyl, linear or branched; 

x is 1 or 2, y is 2 or :< in such a way thai x4-)f = 4 

tl ranges from 0 to 7\ 

a, b and c arc integers from 0 to 10, in such a way that a I b ' c> 1 
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PATENT 

Attorney's Docket No. . ..B-3379 61628'2-,6 

COMWNED DKCXAKA I ION AND K)WKR Oi- ATTORNEY 

(ORIGINAL, DESIGN. NATIONAL STAGE OF PC T t SUPPLEMENTAL, DIVISIONAL 
CON TINUA HON OH CAP) 



As a below named inventor, I horeby declare that; 

TYPE Of : OEOLAttAHON 

This declaration is of the following typo; {chock one applicable item below ) 
0C| original 
Q design 
CI supplemental 

NO TC: It the declaration is for an International Application bring filed a divisional, continuation or continua- 
tionin*part application do not check next item; ch*>ck appropriate one of JU*;f three items. 

L3 national stage or PCT 

NOTE: If one of the following 3 stems apply then complete ami also attach AOOFO PAGES FOB OlVtSICNAl 
CON TINUA TION O/? <;i}\ ' 

CI divisional 

m continuation 

f~| continuation in-part (CiP) 

INVENTORSHIP IDENTIFICATION 

WARNING: if the inventors are oach not the inventors of aft the claims an explanation of tha facts, including 
the ownership of oil Wo claims at the time the fast claim** invention was m. vte, should /»? submit- 
(nit 

My residence, post office address and citizenship are as stated below next to my name I 
behove I am the original, first and sole inventor [if only one name is fisted below) or an orig- 
inal, first and joint Inventor (if plural names are lis fed bolow) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

SPECIFICATION IDENTIFICATION 

the specification of which: (complete (a), (b) or (a)) 

(a) (X| is attached hereto. 

(b) □ was filed on _ _ as fj Senal No. 0 / 

or Q Express Mail No., as Serial No. not yet known _ ____ 

and was amended on , ~ _ (if applicable).' 

NOTE; Amendments mod after] the original papers are deposited with the PTO which contain new matter are 
not accorded a filing date by being referred to in the declaration. Accordingly, the amendments in- 
volved are those fifed With the application papers or. in tha case of a Supplemental declaration, are 
those amendments claiming matter not encompassed in the original statement of itwnntion or claim* 
SO&37CFR 1.6/. 

(Oeclaration and Power of Attorney [1-11— page 1 of 4) 
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(c) Q was described and claimed in POT International Application No. 

— • - filed on and as 

amended under PCT Article f 9 on „ . {if any). 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that t have reviewed and understand the contents of the above Identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of 
this application in accordance with Titfo 37, Code of Federal Regulations. § 1.56(a), 

□ in compliance with this duty thoro is attached an information disclosure state- 
ment. 37 CFR 1.9/. 

PHIOHITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any 
foreign applications) for patent or Inventor's certificate or of any PCT International applica* 
tion{s) designating at least one country other than the United States of America fisted below 
and have also identified below any foreign application^) for patent or Inventor's certificate 
or any PCT international application^} designating at least one country other than the 
United States of America filed by me on the samo subject matter having a filing date before 
that of the application(s) of which priority is claimed. 

(comploto (d) or (a)) 

(cl) U no $ ucr * applications have been filed. 

<o) 63 such applications havo been filed as follows. 

NOT& Where item (c) is entered above and ttto International Application wltich designated the U.S. claimed 
pnonty check item (e). enter the details below and mske the pnonty claim. 

CAR^IGST FORfiiQN APPUCATION(S). IF ANY FIL6D WITHIN \2 MONTHS 
(8 MONTHS FOB DESIGN) PRIOR TO THIS U.S. APPLICATION 



COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 37 USC 119 


3 PA IN 


P9603 310 


31 10 


{OfYES NOG 






Q YES NOQ 






□ YES NOO 




□ YES NOQ 






□ YES NOQ 



ACL FOREIGN APPUCATION(S). IF ANY FtL£0 MORE THAN it MONTHS 
(8 MONTHS FOR OES1GN) PRIOR TO THIS U.S. APPLICATION 
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POWER OF ATTORNEY 



As a named inventor, I hereby appoint the following attorneys) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith. (List name 

and registration number) 

Richard P. Berg, Reg. No. 28,145 Ira M. Siegel, ff-*%-J*-™ 7 . 



Mavis 
Kam C 



[ ] 



\. Gatlenson, Reg/no/32,464 Richard J- Paciulan, Reg. No. 28,248 

Louie, Reg. No. 33,008 John Palmer, Reg. No. 36,885 

(check the following item, if applicable) 
Attached as part of this declaration and power of attorney is the authorization of the 
above-named attorney(s) to accept and follow instructions from my rep resent at ive(s). 

|7J Attached as part of this declaration and power of attorney Is the authorization of 
the abc^e-named attorney(s) to accept and follow instructions from my ro- 
preventatives). 



SEND CORRESPONDENCE TO 

Richard p« Ber# 

c/o Lada^i & P*>rry 

5670 Wilshiro Uoulovird 

Los Angelors, California 000 'JS 



direct teucpkohe calls to; 

{Name and totephone number ) 

aiohnrrl P # Berg 
(21 $) 934-2300 



OKCLARATfON 

I hereby declare tliat ail statements made heroin of my own knowledge aro true and that 
ai! statements made on information and belief are believed to bo true; and further that 
these statements were mado with tha knowledge that willful false statements and the like 
SO made are punishable by fine or imprisonment, or both, undor Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may Jeopardize the validity of 
the application or any patent issued thereon. 

SIGNATURE(S) 

Full name of sole or first Inventor A®?*® S A W O HO ttQYO, ^„ 

Inventor's signature . _^_^L ? 

Date October 31, JW— Country of Citizenship 

Residence Pea Sjermudess 60 « 21300 > MAflliTD, Spain „ 

Post Office Address J&a*L. Bermudas M*_2600AJMAU 0 1 Syain, „ _ 



Full name of second joint Inventor, if any (WftARTK) IflDALGO, LLINAS 

Inventor's signature . « „ .. 

Date -0}2* oh * v .. 3l^l22X~ Country of Citizenship ^^LS. t. 

Residence Alic aftte 2 7 * 2804 5 MADRID^ 3pa;i : n*__ 

Post Office Address Micajclb.S J29045. MADRID j Spain* 
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CHECK PROPER BOX(ES) FOR ANY OF THE FOLLOWING AOOED PAGE(S) WHICH 
FORMA PART OF THIS DECLARATION 

83t Signature for third and subsequent joint irwnntors. Number of pages added 

□ Signature by administrator(trix), oxecutor(trix) or legal representative (or de- 
ceased or incapacitated inventor. Number of pages added . 

□ Signature for Inventor who refuses to sign or cannot bo reached by person au- 
thorized under 37 Of-R 1 .47. Number of pages added 



□ AddSd pages to combined declaration and power of attorney for divisional, con- 
tinuation, or oorittnuatlon-in-paf t <CIP) application. 

□ Number of pages added . 



* ♦ * 

Q Authorization of attorney(s) to accept and follow Instructions from representative 



* ♦ # 



// fto farther pages form a part of Ms Declaration then end this Declara- 
tion with this page and check the following Item 

O This declaration ends with this page 
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Full name of third Joint Inventor, if any MANClSCA mauttnkz NiJtfBfc 

Inventor's signature . 

Date October 31, 1097 Country of Citizenship Spain 

Residence Doctor I?squfir<(o .V5 . 28028 MADRID » Spain. 
PostOffice Address Doctor Eaqunnlo J5. 28028 MADRID, Spain, 



Full name of fourth joint Inventor, if any AN'CONIO MUflosS-BSCATiONA 1APUENTB 

Inventor's signature , . . ^ . ... . . - -.- - 

Date October 31, _J997 <^ntry of Citizenship hvrirx 

Residence Solano 16. 282r-*3 MADR CD , Spain. 
PostOfficeAddress Solano 16. 28223 MADRID, Spain. 

Full name of fifth joint inventor, if any CMtlOS MARjeCN MARCOS 

Inventor's signature - > i , .V' 
Date October i1 , 1997 Country of Citizenship 3 pain 
Residence JPlaaa Eurp^i 28, ..28850 ;i?0£Ml?.rON OK ARDQZ (Madrid) , Spain. 
PostOfficeAddress J?ia/,a Europa 23. 28850 tORttW.T(W PK ARPQZ (Madrid) . 
Spain. „ 

Full name of sixth joijnt inventor, if any pxtar t-Aftimw'CS OAftAS- 

Inventor's signature . . ^ : , ^ 

'Date 0< ^ obor ,v, « 1997 Country of Citizenship Spain 

Residence Mota dol Cuorvo. 2, 28043 MADRID , tfpain.. — - 

PostOffice Address Mpta dot Ouervo 2. 28043 MADRID, apain*- 
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Full name of seventh joint inventor, if fmy »SGOflA v;5flA GARCIA 
Inventor's signature ^ 

Date October 31 > 1997 Country iUCiH/cfisTTrp- > >Jpain 
Residence Canal <\o Panama 10, :>rto:?7 MA OR £ I), Spain* 
PostOffice Address nana! do l>mama l0 # 28027 MA QUID, Spain. 
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